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Step by Step

MINITAB
Step by Step

Test the Difference Between Two Proportions
For Example 9-9, test for a difference in the resident vaccination rates between small and large
nursing homes.
1. This test does not require data. It doesn’t matter what is in the worksheet.
2. Select Stat>Basic Statistics>2 Proportions.
3. Click the button for Summarized data.
4. Press TAB to move cursor to the first sample box for Trials.
a) Enter 34, TAB, then enter 12.
b) Press TAB or click in the second sample text box for Trials.
c) Enter 24, TAB, then enter 17.

5. Click on [Options]. Check the box for Use pooled estimate of p for test. The
Confidence level should be 95%, and the Test difference should be 0.

6. Click [OK] twice. The results are shown in the session window.
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Test and CI for Two Proportions

Sample X N Sample p
1 12 34 0.352941
2 17 24 0.708333

Difference = p (1) - p (2)

Estimate for difference: -0.355392

95% CI for difference: (-0.598025, -0.112759)

Test for difference = 0 (vs not = 0): Z = -2.67 P-Value = 0.008

The P-value of the test is 0.008. Reject the null hypothesis. The difference is statistically
significant. Of all small nursing homes 35%, compared to 71% of all large nursing homes,
have an immunization rate of 80%. We can’t tell why, only that there is a difference.

TI-83 Plus or

T1-84 Plus
Step by Step

9-42

Hypothesis Test for the Difference Between Two Proportions
. Press STAT and move the cursor to TESTS.

. Press 6 for 2-PropZTEST.

. Type in the appropriate values.

. Move the cursor to the appropriate alternative hypothesis and press ENTER.
. Move the cursor to Calculate and press ENTER.
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Figure 9-10

The F Family of Curves

Figure 9-10 shows the shapes of several curves for the F' distribution.

Formula for the F Test

F=

Ml%
[NTIE) (A1 Y

where the larger of the two variances is placed in the numerator regardless of the subscripts.
(See note on page 519.)

The F test has two terms for the degrees of freedom: that of the numerator, n, — 1, and
that of the denominator, n, — 1, where 7, is the sample size from which the larger variance
was obtained.

When you are finding the F' test value, the larger of the variances is placed in the
numerator of the F formula; this is not necessarily the variance of the larger of the two
sample sizes.

Table H in Appendix C gives the F critical values for « = 0.005, 0.01, 0.025, 0.05,
and 0.10 (each a value involves a separate table in Table H). These are one-tailed
values; if a two-tailed test is being conducted, then the «/2 value must be used. For
example, if a two-tailed test with @ = 0.05 is being conducted, then the 0.05/2 = 0.025
table of Table H should be used.

Example 9-12

9-44

Find the critical value for a right-tailed F test when a = 0.05, the degrees of freedom
for the numerator (abbreviated d.f.N.) are 15, and the degrees of freedom for the
denominator (d.f.D.) are 21.

Solution

Since this test is right-tailed with @ = 0.05, use the 0.05 table. The d.f.N. is listed across
the top, and the d.f.D. is listed in the left column. The critical value is found where the
row and column intersect in the table. In this case, it is 2.18. See Figure 9-11.
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A nusual Stat

Of all U.S. births, 2%
are twins.

When you are testing the equality of two variances, these hypotheses are used:

Right-tailed Left-tailed Two-tailed
HO:O'%=0'§ HO:O'%= (r% HO:(T%= 0'%
Hy:0}1> 03 Hy:o}< o3 Hy:o%# o3

There are four key points to keep in mind when you are using the F test.

Notes for the Use of the F Test

1. The larger variance should always be placed in the numerator of the formula regardless of

the subscripts. (See note on page 519.)
2
ST
F=-
53
2. For a two-tailed test, the @ value must be divided by 2 and the critical value placed on the
right side of the F' curve.

3. If'the standard deviations instead of the variances are given in the problem, they must be
squared for the formula for the F test.

4. When the degrees of freedom cannot be found in Table H, the closest value on the smaller
side should be used.

Assumptions for Testing the Difference Between Two Variances

1. The samples must be random samples.

2. The populations from which the samples were obtained must be normally distributed.
(Note: The test should not be used when the distributions depart from normality.)

3. The samples must be independent of one another.

Remember also that in tests of hypotheses using the traditional method, these five
steps should be taken:

Step 1 State the hypotheses and identify the claim.
Step 2 Find the critical value.

Step 3 Compute the test value.

Step 4 Make the decision.

Step 5 Summarize the results.

Example 9-14

9-46

Heart Rates of Smokers

A medical researcher wishes to see whether the variance of the heart rates (in beats per
minute) of smokers is different from the variance of heart rates of people who do not
smoke. Two samples are selected, and the data are as shown. Using o = 0.05, is there
enough evidence to support the claim?

Smokers Nonsmokers
n, = 26 ny = 18
st =36 s3=10



